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(54) MANUFACTURE OF COMPOSITE TYPE MAGNETIC HEAD 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve accuracy and strength of assembly to minimize 
the number of processing steps in order to realize highly efficient manufacture by forming 
a comb-tooth type protection plate which is provided opposed to a thin film magnetic 
head substrate with the other side surface being opened leaving one side surface. 
SOLUTION: With bonding of a parallel protection plate 9 functioning as a sliding section 
with a magnetic recording medium and an opposing protection plate 1 1 . a bonding block 1 0 
has a medium sliding section in which the width in the track width direction of a thin film 
magnetic head 2 is wider than the head 2. The opposing protection plate 1 1 allows 
formation of a recessed aperture 1 3 opening an electrode leading terminal 4 toward the 
other side surface 11b, leaving one side surface 11a. Therefore, even after the bonding of 
a cutout block 8 and the opposing protection plate 1 1, since a cutting position marker 5 
and electrode leading terminal 4 are exposed from the recessed aperture 13, work 
alignment can be made immediately. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the compound-die magnetic head characterized by providing the following. The process which forms the 
thin film magnetic-head substrate which comes to carry out two or more array formation in the direction in which a magnetic-recording medium 
sliding surface and the thin-film-head element which has an electrode drawer terminal cross at right angles. The process which forms the 
opposite protective-group board which counters the above-mentioned thin film magnetic-head substrate, and is arranged in the shape of 
[ which leaves the one side side side / by which an other side side side is used as concave opening ] a ctenidium. The process which joins the 
above-mentioned opposite protective- group board to the above-mentioned thin film magnetic-head substrate. The process which cuts the thin 
film magnetic-head substrate to which the above-mentioned opposite protective-group board was joined, and is divided into each magnetic- 
head section, and process which arranges two or more magnetic-head sections in the magnetic-recording medium run direction, and carries out 
junction unification . 



[Translation done.] 
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* NOTICES * 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is carried in the magnetic recorder and reproducing device of for example, the 
data cartridge for computers etc. recordable high-density, and relates to the manufacture method of the suitable compound-die magnetic head. 

[0002] 

[Description of the Prior Art] In fields, such as a tape streamer for the computers by which the thin film magnetic head suitable for high- 
density magnetic recording is shifting to high capacity-ization more, adoption-ization is advanced instead of the bulk type magnetic head. 
[0003] More, an inductive head is used as a head for record, and the magnetoresistance-effect type magnetic head (an MR head is called 
hereafter.) which changes the signal magnetic field from a magnetic-recording medium into electric resistance change, and is detected is used 
as a head for reproduction by the correspondence to densification especially in recent years. 

[0004] Generally this thin film magnetic head is made with the composition equipped with the element substrate in which two or more thin-film- 
head elements which have an electrode drawer terminal were formed, the opposite guard plate which counters this element substrate and is 
allotted, and the parallel guard plate with which the sliding section with the magnetic-recording medium of the above-mentioned element 
substrate is compensated. 

[0005] In the direction of the width of recording track of this thin-film-head element, the above-mentioned element substrate and the opposite 
guard plate were made as it is broad, and they have secured the hit property with a magnetic-recording medium from a thin-film-head element. 
Moreover, an opposite guard plate protects a thin-film-head element, and the exposure slot for wirebonding or solder connection is widely 
formed in the unilateral side in the position corresponding to the position of an electrode drawer terminal. 

[0006] Use is presented with it, two or more thin film magnetic heads in the combination of the thin film magnetic head which has the thin film 
magnetic head which has an inductive head, and an MR head pasting up if needed [ the ], and such the thin film magnetic head being used as 
the compound-die magnetic head. 

[0007] by the way, the magnetic thin film which faces manufacturing the thin film magnetic head (an MR head being included) which constitutes 
such the compound-die magnetic head, and constitutes the magnetic-circuit section like a semiconductor integrated circuit and a conductor — 
since a coil etc. is created using technique, such as vacuum thin film coating technologies, such as vacuum evaporationo and sputtering, and' 
photoengraving process, etching, generally it is created in many cases in the substrate size of about 3-5 inches 

[0008] Occupancy area on the substrate which formation of each thin-film-head element takes while enlarging substrate size as much as 
possible in order to reduce the number of processes which per 1 in the thin film morphosis head takes like the case of a semiconductor 
integrated circuit, and to earn the yield per one head and to aim at a cost cut is made small to necessary minimum here, and it is necessary to 
make it the number of the heads which can be taken from per element substrate of the same area increase as much as possible. 
[0009] Since the area which the margin portion which does not have a thin-fi)m~head element in the thin film magnetic head which needs the 
sliding section with the latus magnetic-recording medium of width of face, for example, the thin film magnetic head used for the tape streamer 
for computers, rather than a thin-film-head element occupies increases, it will become impossible however, to make [ many ] the number of 
heads into which it is put in the element substrate which is. In such the thin film magnetic head, a thin film formation process causes a cost 
rise from dozens of or more processes and there being very many rates in the inside of the whole number of processes for which it accounts in 
many cases as a result from a viewpoint of the yield. 

[0010] Conventionally, in order to avoid an above-mentioned problem in this thin film magnetic head, the method of pasting up the parallel guard 
plate with which sliding width of face with the magnetic-recording medium which needs the width-of-face size for one bead for the ends side of 
the direction of the width of recording track of an element substrate in which the thinHilm-head element was formed is compensated, and the 
opposite guard plate which protects the above-mentioned thin-film-head element at a next process is taken. 
[001 1] That is, the above-mentioned thin film magnetic head is manufactured by the following manufacture methods. 

[0012] First, as shown, for example in drawin g 10 , the thin film magnetic head 31 is first formed in the front face of a substrate 30 in the shape 
of a matrix using thin film coating technologies, such as vacuum evaporationo, sputtering, or etching, and the thin film magnetic-head substrate 
34 is produced. The thin-film-head element 32 and the electrode drawer terminal 33 from this thin-film-head element 32 are formed in this thin 
film magnetic head 31. 

[0013] Next, the above-mentioned thin film magnetic-head substrate 34 is cut along with the imaginary line 35 shown by the drawin g 10 middle 
point line, and the cutting block 36 as shown in drawing If is produced. 

[0014] Subsequently, as shown in drawing 12 . the cutting block 36 is combined with the opposite guard plate 37 and the parallel guard plate 38, 
and it pastes up with a resin or glass. Thereby, the adhesion block 39 as shown in drawing 13 is produced. 

[0015] Here, cross-section **** KO character-like exposure slot 37a sets a fixed interval, and two or more opposite protective-group boards 
37 are formed in the adhesion-with the cutting block 36 side, as the thin-film-head element 32 of the thin film magnetic head 31 is protected 
and it is shown in drawing 12 . This exposure slot 37a is formed in the position corresponding to the position of the electrode drawer terminal 
33 of the thin film magnetic-head substrate 34 as a slot which penetrates the both-sides side of the opposite protective-group board 37. 
[0016] Next, as shown in drawing 13 . it cuts along with an imaginary line 42 and an imaginary line 43. That is, in order to cut along with an 
imaginary line 42 by the grinding stone 40, and to start for one chip first, next to expose the electrode drawer terminal 33, along with an 
imaginary line 43, it cuts by the grinding stone 41. 

[0017] Thus, cutting produces the cutting chip 44 with which exposure slot 37a to which the electrode drawer terminal 33 is exposed was 
formed greatly, as shown in drawin g 14 . 

[001 8] After that, it controls and grinds so that it may become the depth-of-gap size defined beforehand using the polish monitor (a depth 
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monitor is called hereafter.) which detects the amount of depth-of-gap polishes in which the magnetic-recording medium sliding surface S was 
formed in the thin film magnetic-head substrate 34 by change of the marker (a depth marker is called hereafter.) and electric resistance which 
are read with a size, and the grinding chip 45 as shown in drawin g 15 is produced. 

[0019] Subsequently, as shown in drawing 16 , electrode wiring is taken out from the electrode drawer terminal 33 of the grinding chip 45 using 
wire bonding or solder connection to the printed wiring substrate 46, and the head chip 47 is produced. 

[0020] Next, as shown in drawing 17 , it positions in the shield frame 52 which consists of a permalloy etc. combining the magnetic-head chip 

48 for record with which the magnetic-head element for record was formed among the head chips 47 formed as mentioned above, the 
magnetic-head chip 49 for reproduction of a couple with which the magnetic-head element for reproduction was formed, the magnetic-head 
chip 50 for elimination with which the magnetic-head element for elimination was formed, and a tape guide 51, and fixes by the resin etc. 
Thereby, the compound-die magnetic head 53 is produced. 

[0021] 

[Problem(s) to be Solved by the Invention] By the way, although use is presented with the magnetic-head chip 48 for record, and the 
magnetic-head chip 49 for reproduction of a couple as the compound-die magnetic head 53 by which junction unification was carried out, in the 
above-mentioned conventional compound-die magnetic head 53. un-arranging, as shown below produces them. 

[0022] That is, when producing the compound-die magnetic head 53 shown in drawing 17 , various positioning is performed combining head 
chips. In case tilt adjustment shown in dr awing 18 in it is performed, since the thickness precision of the cutting chip of each head chips 48 and 
49, the opposite guard plate 37, and the parallel guard plate 38 is acquired, it usually adjusts by pressurizing each head chip 48 and 49 
comrades in contact with the side orientation plate 57. However, since the height size H2 of the opposite guard plate of each head chips 48 and 

49 is short compared with a cutting chip and the height size H1 of a parallel guard plate by the size to which the electrode drawer terminal 33 
of a thin-film-head element is exposed at this time, when contacting and pressurizing, the problem was in stability when it is easy to open to a 
flabellate and adjusts to it. 

[0023] Moreover, all the back end sides of the opposite protective-group board 37 were removed, and each head chips 48 and 49 have pasted 
up the thin film magnetic-head substrate 34 and the opposite protective-group board 37 only by the upper part side of exposure slot 37a. 
Therefore, since its area of adhesion side 37b with the adjoining thin film magnetic head is small even if the opposite protective-group board 37 
carries out junction unification by the conventional manufacture method, gap tended to produce it in the adhesion side of head chips. If such 
gap arises, the plumbness during each head chip will not be kept exact, but will become the cause of making the hit by the magnetic-recording 
medium producing dispersion. 

[0024] Furthermore, by the conventional manufacture method, since the cutting criteria position marker beforehand formed in the thin film 
magnetic head is hidden by the opposite guard plate 37 when cutting the adhesion block 39 along with an imaginary line 42 by the grinding stone 
40 as shown in drawing 13 , grooving for a cutting criteria position marker check is carried out and alignment of the adhesion block 39 must be 
recarried out. Furthermore, in order also to have to perform cutting for exposing the electrode drawer terminal 33 along with an imaginary line 
43 by the grinding stone 41, a processing process increases and processing efficiency is bad. 

[0025] Then, this invention makes it a technical problem to offer the manufacture method of the compound-die magnetic head that it can be 
proposed in view of this Prior-art-technical problem, the compound-die magnetic head by which improvement in the assembly precision at the 
time of an assembly and intensity is achieved can be held down to the minimum, and the number of processing processes can be manufactured 
efficiently. 
[0026] 

[Means for Solving the Problem] The process which forms the thin film magnetic-head substrate which comes to carry out two or more array 
formation in the direction in which a magnetic-recording medium sliding surface and the thin-film-head element which has an electrode drawer 
terminal cross at right angles in order that the compound-die magnetic head of this invention may solve the above-mentioned technical 
problem. The process which forms the opposite protective-group board which counters the above-mentioned thin film magnetic-head 
substrate, and is arranged in the shape of [ which leaves the one side side side / by which an other side side side is used as concave opening ] 
a ctenidium. The process which joins the above-mentioned opposite protective-group board to the above-mentioned thin film magnetic-head 
substrate, and the thin film magnetic-head substrate to which the above-mentioned opposite protective-group board was joined are cut. It is 
characterized by having the process divided into each magnetic-head section, and the process which arranges two or more magnetic-head 
sections in the magnetic-recording medium run direction, and carries out junction unification. 

[0027] In order to form an opposite guard plate in the shape of [ which leaves the one side side side / by which an other side side side is used 
as concave opening ] a ctenidium according to this invention, after starting for one chip tike before, cutting for making it open [ begin ] 
becomes unnecessary about an electrode drawer terminal further. 

[0028] And if the thin film magnetic-head substrate to which the opposite protective-group board was joined is cut, while an electrode drawer 
terminal top will be released, each cutting chip leaves the one side lateral portion of an opposite guard plate, and is cut. Therefore, when 
producing combining the compound-die thin film magnetic head which has the thin film magnetic head manufactured in this way, since [ of an 
opposite guard plate ] the lateral portion is left behind on the other hand, the area by the side of the adjoining magnetic-head section becomes 
large, and an assembly state is stable. 
[0029] 

[Embodiments of the Invention] It explains in detail, referring to a drawing hereafter about the gestalt of the concrete operation which applied 
this invention. 

[0030] The gestalt of this operation describes the example which applied this invention to the manufacture method of the thin film magnetic 
head of the compound die which pasted up the thin film magnetic head which has a head for record, the thin film magnetic head which has a 
head for reproduction, and the thin film magnetic head which has a head for elimination. 

[0031] In the manufacture method of the compound-die magnetic head of the gestalt this operation, as first shown in draw ing 1 , it forms in the 
direction of the width of recording track of the above-mentioned thin film magnetic head 2 shown by the direction which intersects 
perpendicularly with the magnetic-recording medium sliding surface which uses thin film coating technologies, such as vacuum evaporationo, 
sputtering, or etching, for 1 principal-plane la of a substrate 1, and shows the thin film magnetic head 2 by the arrow X in drawing, and the 
arrow Y in drawing in the shape of a matrix. 

[0032] Here, the electrode drawer terminal 4 from the magnetic-head element 3 and this magnetic-head element 3 is formed in the above- 
mentioned thin film magnetic head 2. 

[0033] Moreover, two or more criteria position markers 5 shown in the slash section in drawing according to the formation position of this thin 
film magnetic head 2 are formed in the portion in which it is the ends of the direction of X of the above-mentioned substrate 1, and the above- 
mentioned thin film magnetic head 2 is not formed simultaneously, and the thin film magnetic-head substrate 6 is produced into it. 
[0034] And it cuts along with the imaginary line 7 shown by the drawing middle point line which makes a perpendicular direction (the direction of 
X) to the direction of a field (the direction of Y) which serves as a sliding surface which finally touches magnetic-recording media (magnetic 
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tape etc.) in the above-mentioned thin film magnetic-head substrate 6. 

[0035] Thereby, as shown in drawin g 2 , array formation of the thin film magnetic head 2 of plurality (here four) is carried out in the direction of 
X, i.e., the direction which intersects perpendicularly with the above-mentioned magnetic-recording medium sliding surface, and the above- 
mentioned thin film magnetic-head substrate 6 is divided by the cutting block 8 with which the criteria position marker 5 is formed in the ends 
of the direction of X. 

[0036] Subsequently, as shown in drawin g 3 , the opposite guard plate 1 1 formed the cutting block 8. the parallel guard plate 9, and in the shape 
of a ctenidium is combined, and it pastes up with a resin or glass. Thereby, the adhesion block 1 0 as shown in drawing 4 is produced. That is, 
the adhesion block tO serves as the composition of having the medium sliding section with the width of face of the direction of the width of 
recording track of the thin film magnetic head 2 broader than this thin film magnetic head 2, by adhesion with the parallel guard plate 9 and the 
opposite guard plate 1 1 which function as the sliding section with a magnetic-recording medium. 

[0037] As for the above-mentioned opposite guard plate 11, the whole configuration comes to present the shape of a ctenidium here. That is, 
this opposite guard plate 11 leaves one side side side 11a, and the concave opening 13 which releases the electrode drawer terminal 4 to other 
side side side 1 1b is formed. Therefore, since the cutting position marker 5 and the electrode drawer terminal 4 will expose after adhesion with 
the cutting block 8 and the opposite guard plate 1 1 from the concave opening 13, work alignment can be performed immediately. 
[0038] Next, the cutting chip 15 as shown in drawing 5 is produced by cutting along with imaginary line A- A in drawing 4 by the grinding stone 
14, and starting for one chip. It cuts using the criteria position marker 5 mentioned above in the case of this cutting. 

[0039] Here, since the above-mentioned opposite guard plate 1 1, on the other hand, leaves lateral portion 11a and is formed, the part of the 
same thickness is formed in a back side side from a magnetic-recording medium sliding-surface side at one side of the parallel guard plate 9. 
[0040] This point and the conventional manufacture method had taken the process of removal altogether the back end side of an opposite 
protective-group board further after that, while cutting from the electrode drawer terminal side of a thin film formation substrate first for every 
chip, in order to remove the opposite protective-group board on an electrode drawer terminal (refer to drawing 13 ). However, at such a cutting 
process, a cutting man day cuts in many. This becomes more remarkable, as the number of the thin-film-head elements 3 which follow the thin 
film magnetic-head substrate 2, and are allotted increases. 

[0041] On the other hand, after facing the manufacture method of the gestalt this operation cutting the above-mentioned adhesion block 10 for 
each cutting chip 1 5, being sufficient for it if it cuts from the opening perpendicular side behind the above-mentioned concave opening 1 3 (the 
inside of drawing 4 , A-A line), and starting it for one chip like before, it becomes unnecessary further cutting it for exposing the electrode 
drawer terminal 4. And since [ of the opposite guard plate 1 1 ] lateral portion 1 lb is left behind on the other hand, the area by the side of the 
adjoining magnetic head can become large, and an assembly state can be stabilized. 

[0042] After that, the magnetic-recording medium sliding surface S in this cutting chip 1 5 is controlled to become the depth-of^gap size 
defined beforehand using a depth marker, a depth monitor, etc. which are used conventionally, grinding wrapping of two or more cutting chips 1 5 
is carried out simultaneously, and the grinding chip 16 as shown in drawing 6 is produced. 

[0043] It is necessary to control the depth of the above-mentioned thin film magnetic head 2 by precision of several micrometers at this time. 
Then, while an above-mentioned depth marker and an above-mentioned depth monitor are formed and this checks the amount of grinding of 
the direction of a depth at the same time it forms the thin film magnetic head 2 on a substrate 1 as mentioned above, the variation in the depth 
of the cutting chip 15 is suppressed, and the whole processing man day is stopped. 

[0044] Subsequently, electrode wiring is taken out from this grinding chip 16 from the electrode drawer terminal 4 of the thin-film-head element 
3 using wire bonding or solder connection to the printed wiring substrate 1 9, and the head chip 1 as shown in drawing 7 is produced. 
[0045] Next, as shown in drawing 8 , it positions in thin film magnetic-head chip 1A in which the magnetic-head element for record was formed 
among the above-mentioned head chips 1, thin film reproducing-head chip 1B of the couple in which the magnetic-head element for 
reproduction was formed, elimination magnetic-head chip 1 C, and the shield frame 1 8 that consists of a permalloy etc. combining a tape guide 
1 7 etc., and fixes by the resin etc. Thereby, the compound-die magnetic head 21 is produced. 

[0046] As the compound-die magnetic head 21 assembled by carrying out such is shown in drawing 9 , since [ of the opposite guard plate 1 1 ] 
lateral portion 1 1a is left behind on the other hand, as for each head chips 1 A and IB, the part where the height of the parallel guard plate 9 
and the opposite guard plate 1 1 is the same is established. Therefore, even if it pressurizes in contact with the side orientation plate 20, it does 
not open to a sector like before. Moreover, the yield is also improvable, while connection of wire bonding etc. is improved, since the opposite 
guard plate 1 1 is formed in the shape of a ctenidium. 

[0047] Furthermore, in the gestalt of this operation, in order to paste up the cutting block 8 and the parallel guard plate 9 on the opposite guard 
plate 1 1 of the above-mentioned composition, gap parallelism does not pose a problem but it becomes easy to manufacture [ of the compound- 
die magnetic head ] it. 

[0048] As mentioned above, this invention cannot be overemphasized by that it is not what is limited to this although explained using the 
compound-die magnetic head by which the three magnetic heads were put together and constituted from a gestalt of this operation. Moreover, 
with the gestalt of this operation, if the magnetic head which consists of a thin film magnetic-head substrate which has a thin-film-head 
element and an electrode drawer terminal at least, and an opposite protective-group board which protects this thin film magnetic-head 
substrate is included, it will be applied widely. 
[0049] 

[Effect of the Invention] The manufacture method of the compound-die magnetic head of this invention is starting the thin film magnetic-head 
substrate to which the opposite protective -group board formed in the shape of a ctenidium was joined for one chip. Since the magnetic-head 
section which will constitute the compound-die magnetic head is produced, cutting for exposing conventional grooving for a cutting criteria 
position marker check and a conventional electrode drawer terminal becomes unnecessary, and shortening of the production time by 
improvement of processing efficiency, improvement in productivity, and a cost cut are achieved. 

[0050] Furthermore, the manufacture method of the compound-die magnetic head of this invention If the thin film magnetic-head substrate to 
which the opposite protective-group board was joined is cut, while an electrode drawer terminal top will be released Each cutting chip since [ of 
an opposite guard plate ] it leaves a lateral portion on the other hand and is cut Thus, when combining the compound-die thin film magnetic 
head which has the manufactured magnetic-head section, since [ of an opposite guard plate ] the lateral portion is left behind on the other 
hand, the area by the side of the adjoining magnetic-head section becomes large, and an assembly state will be stable. Therefore, while 
improvement in the assembly intensity of the compound-die magnetic head and assembly precision is achieved, it becomes possible to prevent 
making the hit by the magnetic-recording medium produce dispersion. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is drawing showing the manufacturing process of the compound-die magnetic head of the gestalt of the 1 operation to which this 
invention is applied, and is the perspective diagram showing the process which forms two or more thin film heads, and forms a thin-film 
substrate on a substrate. 

[Drawing 2] It is drawing showing the manufacturing process of the above-mentioned compound-die magnetic head, and is the perspective 
diagram showing the cutting block which cuts a thin-film substrate and is formed. 

[Drawing 3] It is drawing showing the manufacturing process of the above-mentioned compound-die magnetic head, and is the perspective 
diagram showing the state of pasting up a thin-film substrate, a parallel guard plate, and an opposite guard plate. 

[Drawing 4] It is drawing showing the manufacturing process of the above-mentioned compound-die magnetic head, and is the perspective 
diagram showing the state of cutting an adhesion block for each chip. 

[ Draw ing 5] It is drawing showing the manufacturing process of the above-mentioned compound-die magnetic head, and is the perspective 
diagram showing the state of cutting an adhesion block for each chip. 

[Drawing 6] It is drawing showing the manufacturing process of the above-mentioned compound-die magnetic head, and is the perspective 
diagram showing the state where formed the magnetic-recording medium sliding surface in each chip, and the polish chip was produced. 
[Drawing 7] It is drawing showing the manufacturing process of the above-mentioned compound-die magnetic head, and is the perspective 
diagram showing the head chip which connects a printed wiring substrate to a polish chip, and is formed. 

[Drawing 8] It is drawing showing the manufacturing process of the above-mentioned compound-die magnetic head, and is the perspective 
diagram showing the state where the compound-die magnetic head which has a thin film magnetic-head chip was assembled. 
[Drawing 9] It is the ** type view showing the state where two or more head chips were pressurized in contact with the side orientation plate. 
[D rawi ng 10] It is drawing showing the manufacturing process of the conventional compound-die magnetic head, and is the perspective diagram 
showing the process which forms two or more thin film magnetic heads, and forms a thin-film-head element substrate on a substrate. 
[Drawing 11] It is drawing showing the manufacturing process of the conventional compound-die magnetic head, and is the perspective diagram 
showing the cutting block which cuts a thin-film-head element substrate and is formed. 

[Drawing 12] It is drawing showing the manufacturing process of the conventional compound-die magnetic head, and is the perspective diagram 
showing the state of pasting up a thin-film-head element substrate, a parallel guard plate, and an opposite guard plate. 

[Drawing 13] It is drawing showing the manufacturing process of the conventional compound-die magnetic head, and is the perspective diagram 
showing the state of cutting an adhesion block for each chip. 

[Drawing 14] It is drawing showing the manufacturing process of the conventional compound-die magnetic head, and is the perspective diagram 
showing the state where the adhesion block was cut for each chip. 

[Drawing 15] It is drawing showing the manufacturing process of the conventional compound-die magnetic head, and is the perspective diagram 
showing ****** which formed the magnetic-recording medium sliding surface in the chip, and produced the grinding chip. 
[Drawing 1 6] It is drawing showing the manufacturing process of the above-mentioned compound-die magnetic head, and is the perspective 
diagram showing the head chip which connects a printed wiring substrate to a grinding chip, and is formed. 

[Drawing 1 7] It is drawing showing the manufacturing process of the above— mentioned compound-die magnetic head, and is the perspective 

diagram showing the state where the compound-die magnetic head which has a thin film magnetic-head chip was assembled. 

[Drawing 18] It is the ** type view showing the state where two or more head chips were pressurized in contact wfth the side orientation plate. 

[Description of Notations] 

1, 1A, IB, 1C Head chip 3 Thin-film-head element 4 Electrode drawer terminal 1 1 Opposite guard plate 11a On the other hand, an opposite 
guard plate is a side side. 11b Other side side side of an opposite guard plate 13 Concave opening 10 An adhesion block, 21 Compound-die 
magnetic head 
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